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PROBLEM TO BE SOLVED: To obtain a mounting unit for 
obtaining a stable 
electrical contact . 

SOLUTION: This mounting unit is constituted of a 
semiconductor chip 1, on 

which a ball bump 2 is formed, an anisotropic conductive 
film 3 in which plural 

conductive particles 4 for generating electrical conducti 
with respect to 

only a load impressing direction are distributed in 
insulating and in adhesive 

resin 3a, and printed board 6 on which a board electrode 
is formed, and a 

semiconductor chip 1 is mounted in a state such that the 


ball bump 2 is 

electrically connected via the anisotropic conductive film 
3 with the board 

electrode 5. The elastic modulus of the conductive 
particle 4 and the elastic 

modulus of the print board 6 are set, so that the load 
impressed is distributed 

into a load for obtaining the conductive particles 4 in 
prescribed crushing 

amounts and a load for deforming the print board 6 so as to 
prevent the 

conductive particles 4 in prescribed crushing amounts or 

more from being 

generated. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated 
3. In the drawings, any words are not translated. 


DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Draw ingJJ The cross section showing the mounting process by ACF in the gestalt 1 of operation of 
this invention continuously 5 

[Dra wing 2 J The cross section showing the electric conduction particle distributed in ACF in the gestalt 
2 of operation of this invention 

JJ^vdngJJ The cross section showing the mounting process by ACF in the gestalt 3 of operation of 
this invention continuously 

[ Drawing 4] The cross section showing the mounting process by ACF in the gestalt 4 of operation of 
this invention continuously 

[D rawing s] The cross section showing the state before mounting in the conventional ACF mounting 
[Drawin g 6] The cross section showing a junction state when a real loading pile is insufficient in ACF 
mounting 

[ Drawing 7] The cross section showing the junction state where the real loading pile by which an 

electric flow is achieved in ACF mounting, and which is a grade was impressed 

[Drawing 8] Explanatory drawing showing the electric conduction particle crushed according to the 

excessive execution load 

[Description of Notations] 

1 Semiconductor Chip 

2 Ball Bump (Bump) 

3 Different Direction Conductivity Film (ACF) 
3a Resin 

4 Electric Conduction Particle 
4a Resin section 

4b Plating section 

5 Substrate Electrode 

6 Printed Circuit Board (Mounting Substrate) 

7 Electric Conduction Particle 
7a Resin section 

7b Resin film 
7c Plating section 

8 Different Direction Conductivity Film (ACF) 
8a Resin 

9 The Amount Control Particle of Crushing 

10 Different Direction Conductivity Film (ACF) 
10a Resin 

1 1 Electric Conduction Particle 
1 la Resin section 
1 lb Plating section 
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2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the mounting unit by the 
different direction conductivity film used as a connection agent of LCD (Liquid Crystal Display-liquid 
crystal display -) and a mounting substrate etc 
[0002] 

[Description of the Prior Art] Different direction conductivity film-Anisotropic used as a conductive 
connection agent Conductive Film- (henceforth "ACF") is the electric conduction film which distributed 
electric conduction particles, such as a metal coat plastics particle metallurgy group particle, to resins, 
such as thermosetting resin. And if heat and a load are impressed to the semiconductor chip in which the 
ball bump or the plating bump was formed, and the mounting substrate on which ACF was stuck (about 
200 degrees C, 20sec, dozens ofg / bump), the electric conduction particle in ACF will be put between a 
bump and a substrate electrode, and, thereby, both will be connected electrically. Such an ACF is widely 
used for the electrical installation of electronic parts and a mounting substrate. 

[0003] Below, the conventional ACF is explained. The cross section showing the state before mounting 
in ACF mounting of the former [ drawi ng 5 ] here, the cross section showing a junction state when a real 
loading pile is insufficient in ACF mounting, as for d rawi ng 6 , the cross section in which drawi ng 7 
shows the junction state where of the real loading pile by which an electric flow is achieved in ACF 
mounting, and which is a grade was impressed, and drawing 8 are explanatory drawing shown in the 
electric-conduction particle crushed according to the excessive execution load. 

[0004] The electric conduction particle 4 was distributed in drawing 5 by resin 3a in which ACF3 has an 
adhesive property. Moreover, the ball bump 2 is formed in the semiconductor chip 1 which is one 
candidate for junction, and the substrate electrode 5 is formed in the printed circuit board 6 which is the 
candidate for junction of another side. And while the ball bump 2 and the substrate electrode 5 are 
electrically connected by ACF3, a semiconductor chip 1 and a printed circuit board 6 are joined. In 
addition, the electric conduction particle 4 consists of resin section 4a used as a nucleus, and plating 
section 4b which consists of metal plating performed to the front face of this resin section 4a. 
[0005] And in case a semiconductor chip 1 and a printed circuit board 6 are joined, as ACF3 is inserted 
among these and an arrow shows, a semiconductor chip 1 is pressed in the printed circuit board 6 
direction, and a real loading pile is impressed. 

[0006] Here, if it is before mounting by ACF3 as shown in .drawing. 5 , since dispersion in the height of 
the substrate electrode 5 is large (about about ten micrometers), in the J 1 section which shows the ball 
bump 2 and the substrate electrode 5 corresponding to mutual as a couple, the K 1 section, and the LI 
section, the interval of the ball bump 2 and the substrate electrode 5 is large in the order of the Jl 
section, the LI section, and the K 1 section 
[0007] 

[Problem(s) to be Solved by the Invention] Thus, if dispersion is in the interval of the ball bump 2 and 
the substrate electrode 5, when a real loading pile is weak, as shown in the J2 section of drawj.no 6 
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corresponding to the Jl section of drawing 5 , the electric conduction particle 4 has the good amount of 
crushing (considering an experimental result an initial-state ratio about 60%). On the other hand, since 
only the load which can absorb dispersion in other parts is not impressed, As are shown in the K2 
section of drawing 6 corresponding to the K 1 section of drawing 5 and it is shown in the L2 section of 
drawing 6 corresponding to the state where the electric conduction particle 4 is not crushed by the ball 
bump 2 and the substrate electrode 5 at all, or the LI section of drawing 5 It is in the state where the 
electric conduction particle 4 is crushed a little between the ball bump 2 and the substrate electrode 5, or 
it is not crushed, but is in contact at the point. Although the contact resistance value is stable in the J2 
section in such the state since the electric conduction particle 4 has the good amount of crushing, in the 
K2 section or the L2 section, the electric contact to the electric conduction particle 4, the ball bump 2 
and the electric conduction particle 4, and the substrate electrode 5 becomes unstable, and a contact 
resistance value becomes unstable, and the dispersion also becomes large. Furthermore, if heat stress etc. 
is applied in this state, electric contact will cause problems, such as defective continuity, in the K2 
unstable section or the L2 section. 

[0008] On the other hand, although the electric conduction particle 4 will become the good amount of 
crushing in the K3 section or the L3 section as shown in the L3 section of drawing 7 corresponding to 
the K3 section of drawing 7 corresponding to the Kl section of d rawing 5 , or the LI section of drawing 

5 if an excessive load is impressed as shown in drawing 7 Since the J3 section of drawing 7 
corresponding to the J 1 section of drawing 5 which had become the good amount of crushing in drawing 

6 is crushed further, as shown in drawing 8 , a crack 12 goes into plating section 4b, and it causes the 
problem of it becoming impossible to take an electric flow. 

[00?0] ThCn ' inVenti ° n a ' mS at offerin £ the mounting unit which can aim at stable electric contact. 

[Means for Solving the Problem] In order to solve this technical problem, the mounting unit of this 
invention The different direction conductivity film with which the electric conduction particle of a large 
number which it cooperates [ a large number ] mutually and generate an electric flow only to the 
impression direction of a load in the semiconductor chip in which the bump was formed, and the resin 
which has insulation and an adhesive property was distributed, A substrate electrode is formed and it 
consists of a mounting substrate in which a semiconductor chip is mounted where a bump and a 
substrate electrode are electrically connected through a different direction conductivity film. The 
impressed load considers the elastic modulus of an electric conduction particle, and the elastic modulus 
of a mounting substrate as the composition set up so that the load which makes an electric conduction 
particle the predetermined amount of crushing, and the load made to deform a mounting substrate so that 
an electric conduction particle may not be carried out more than the predetermined amount of crushing 
may distribute. 

[001 1] By this, the touch area of a bump, an electric conduction particle, and a substrate electrode and 
an electric conduction particle is stable with an electric conduction particle, dispersion in a bump, a 
substrate electrode, and contact resistance is reduced, and it becomes possible to aim at stable electric 
contact. 
[0012] 

[Embodiments of the Invention] The semiconductor chip in which, as for invention of this invention 
according to claim 1, the bump was formed, The different direction conductivity film with which the 
electric conduction particle of a large number which it cooperates [ a large number ] mutually and 
generate an electric flow only to the impression direction of a load in the resin which has insulation and 
an adhesive property was distributed, A substrate electrode is formed and it consists of a mounting 
substrate in which a semiconductor chip is mounted where a bump and a substrate electrode are 
electrically connected through a different direction conductivity film. The load to which the load to 
which the elastic modulus of an electric conduction particle and the elastic modulus of a mounting 
substrate were impressed makes an electric conduction particle the predetermined amount of crushing It 
is the mounting unit characterized by being set up so that the load made to deform a mounting substrate 
so that an electric conduction particle may not be carried out more than the predetermined amount of 
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crushing may distribute. The touch area of a bump, an electric conduction particle, and a substrate 
electrode and an electric conduction particle is stable with an electric conduction particle, dispersion in a 
bump, a substrate electrode, and contact resistance is reduced, and it has operation of becoming possible 
to aim at stable electric contact. 

[0013] Invention of this invention according to claim 2 is set to invention according to claim 1 an 
electric conduction particle It consists of a sphere which consisted of the resin section used as a nucleus, 
and the plating section which consists of metal plating to which the front face of this resin section was 
given on the front face of a wrap resin film and a resin film. It is the mounting unit characterized by 
setting up the elastic modulus low in order of the elastic modulus of the resin section, the elastic 
modulus of a mounting substrate, and the elastic modulus of a resin film. The touch area of a bump an 
electric conduction particle, and a substrate electrode and an electric conduction particle is stable with an 
electric conduction particle, dispersion in a bump, a substrate electrode, and contact resistance is 
reduced, and it has operation of becoming possible to aim at stable electric contact. 
[0014] Invention of this invention according to claim 3 is set to invention according to claim I or 2 in 
the resin of a different direction conductivity film It is the mounting unit characterized by distributing 
the amount control particle of crushing of non-conducting to which it has an elastic modulus higher than 
an electric conduction particle and a mounting substrate, and the electric conduction particle was set 
and which was crushed and was made into the same path as the path after an amount. The touch area of 
a bump, an electric conduction particle, and a substrate electrode and an electric conduction particle is 
stable with an electric conduction particle, dispersion in a bump, a substrate electrode, and contact 
resistance is reduced, and it has operation of becoming possible to aim at stable electric contact 
[001 5] It is the mounting unit characterized by making invention of this invention according to claim 4 
into the rate of a compounding ratio which an electric conduction particle is crushed and becomes an 
amount control particle and more than equivalent in invention according to claim 3, and has operation 
that the situation of only the amount control particle of crushing existing between a bump and a 
substrate electrode, and it becoming impossible to take an electric flow is prevented beforehand 
[0016] Invention of this invention according to claim 5 is set to invention according to claim 1 an 
electric conduction particle It consists of an ellipse spherule which consisted of the plating sections 
which consist of metal plating performed to the front face of the resin section used as a nucleus and this 
resin section. It is the mounting unit characterized by setting up the elastic modulus of a mounting 
substrate low rather than the elastic modulus of the resin section. The touch area of a bump an electric 
conduction particle, and a substrate electrode and an electric conduction particle is stable with an electric 
conduction particle, dispersion in a bump, a substrate electrode, and contact resistance is reduced and it 
has operation of becoming possible to aim at stable electric contact. 

[0017] Hereafter, the form of operation of this invention is explained using drawing^ from drawing 1 
In addition, the explanation which gives the same sign to the same member in these drawings and 
overlapped is omitted. 

[0018] (Form 1 of operation) Drawing I is the cross section showing the mounting process by ACF in 
the f orm of I operation of this invention continuously, in drawing 1 (a), drawing 1 (b) shows the state at 
the time of load impression, and drawing ) (c) shows the junction state after mounting for the state 
before mounting. 

[0019] two candidates for connection called [ on drawing 1 and ] a semiconductor chip 1 and a printed 
circuit board (mounting substrate) 6 in ACF3 - a member - between is connected electrically and 
mechanically and the electric conduction particle 4 of a majority of spheres [ inside / of resin 3a of an 
epoxy system ] for example, which has insulation and an adhesive property was distributed 
[0020] The electric conduction particle 4 consists of resin section 4a which makes a nucleus and plating 
section 4b which consists of metal plating performed to the front face of this resin section 4a Here as a 
p ating metal of plating section 4b, gold, nickel, etc. are desirable. Furthermore, in the front face of 
plating section 4b, in order to avoid short-circuit with other electric conduction particles 4 it is desirable 
to give an insulator layer. In addition, resin 3a may not be limited to the thing of an epoxy'system and 
thermosetting and a thermoplastic resin are further sufficient as it. Moreover, the ball bump (bump) 2 is 
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formed in the semiconductor chip I which is one candidate for junction, and the substrate electrode 5 is 
formed in the printed circuit board 6 which is the candidate for junction of another side. 
[0021] Here, although gold, aluminum, etc. can be used as the ball bump's 2 quality of the material, in 
especially ACF junction, gold is desirable. In addition, not the ball bump 2 but the bump by plating may 
be formed in the semiconductor chip 1 Moreover, the base material of a printed circuit board 6 can use 
a photosensitive epoxy resin, the epoxy resin into which it sank in the glass fiber. And as for the 
substrate electrode 5, it is desirable to be formed with the copper with which surface treatment by 
gilding was performed. 

[0022] And ACF3 is inserted between a semiconductor chip 1 and a printed circuit board 6, and if a 
semiconductor chip 1 is pressed in the printed circuit board 6 direction and a real loading pile is 
impressed, as an arrow shows, while the ball bump 2 and the substrate electrode 5 will be electrically 
connected by ACF3, a semiconductor chip 1 and a printed circuit board 6 are joined. 
[0023] Here, if it is before mounting by ACF3 so that it may illustrate, since height dispersion of the 
substrate electrode 5 is large (about about ten micrometers), in the Al section which shows the ball 
bump 2 and the substrate electrode 5 corresponding to mutual as a couple, the Bl section, and the C 1 
section, the interval of the ball bump 2 and the substrate electrode 5 is large in the order of the Al 
section, the CI section, and the Bl section. And if there is also no allowance, the above problems will 
occur. 

[0024] In addition, in drawing 1 (a), the Al section, the Bl section, and the CI section show the ball 
bump 2 and the substrate electrode 5 corresponding to mutual as a couple. The A2 section of drawing 1 
(b), B-2 section, and the C2 section correspond to the Al section of drawing 1 (a), the Bl section and 
the CI section, and the A3 section of drawingj. (c), the B3 section, and the C3 section correspond to the 
A2 section of drawing.! (b), B-2 section, and the C2 section. 

[0025] In the gestalt of this operation, the elastic modulus of the electric conduction particle 4 and the 
elastic modulus of a printed circuit board 6 are set up so that the load impressed at the time of ACF 
mounting may distribute against the load which makes the electric conduction particle 4 the good 
amount of crushing (considering an experimental result an initial-state ratio about 60%) and the load 
which mentioned the electric conduction particle 4 above and which is made to deform a printed circuit 
board 6 so that it may be crushed and may not cany out more than an amount. In addition, the good 
amount of crushing of an electric conduction particle does not need to be the numeric value mentioned 
above not necessarily, and the component of an electric conduction particle etc. can prescribe it suitably 

[0026] Here, with the gestalt of this operation, since there is temperature dependence in an elastic 
modulus, the elastic modulus of the electric conduction particle 4 and the elastic modulus of a printed 
circuit board 6 are allotted so that it may distribute against the load from which the electric conduction 
particle 4 becomes the good amount of crushing at the time of mounting temperature (for example 
about 180 degrees C), and the load made to deform a printed circuit board 6. However since mounting 
temperature can be set up freely, it is desirable [ temperature ] to set up and adjust the temperature 
dependence of the elastic modulus of the electric conduction particle 4 and a printed circuit board 6 so 
that it may become the same load distribution also to various mounting temperature only to specific 
mounting temperature. 

[0027] Thus, by setting up the elastic modulus of the electric conduction particle 4 and the elastic 
modulus of a printed circuit board 6 As shown in the A2 section of drawing I (b) in the middle of load 
impression, the electric conduction particle 4 located in the Al section of drawing 1 (a) becomes the 
good amount of crushing first, in other parts As shown in B-2 section, the electric conduction particle 4 
will be in the state where it is not crushed by the ball bump 2 and the substrate electrode 5 at all or it is 
in the state where the electric conduction particle 4 is crushed a little between the ball bump 2 and the 
substrate electrode 5, or it is not crushed, but is in contact at the point as shown in the C2 section 
[0028] And after impressing a load further and ending mounting, as shown in drawing 1 (c) while 
crushing of the electric conduction particle 4 of the A2 section of drawing 1 (b) had" maintained the good 
state in the A3 section, a printed circuit board 6 side deforms. Moreover, it will be in the state of the C3 
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section from the state of the C2 section of drawing 1 (b) in the order of the CI section of drawing 1 (a), 
and the Bl section of drawin.gj. (a), and the electric conduction particle 4 will be in the state of the B3 
section from the state of B-2 section of drawing 1 (b) in the good amount of crushing, respectively. 
[0029] Consequently, even if dispersion is in the interval of the ball bump 2 and the substrate electrode 
5, the electric conduction particle 4 which connects these mutually electrically serves as the good 
amount of crushing in all parts, and the touch area of the ball bump 2, the electric conduction particle 4, 
and the substrate electrode 5 and the electric conduction particle 4 is stable. Therefore, it becomes 
possible to aim at electric contact which the amount was [ contact ] inadequate, it was lost that electric 
contact becomes unstable, or the amount of crushing is too large, and a crack goes into a front face and it 
becomes defective continuity, and dispersion in contact resistance was reduced [ it was crushed by other 
parts, and ], and was stabilized although the electric conduction particle 4 became the amount of 
crushing good in a certain part. 

[0030] (Gestalt 2 of operation) Drawing 2 is the cross section showing the electric conduction particle 
distributed in ACT in the gestalt 2 of operation of this invention, and drawing 2 (a) shows the electric 
conduction particle by which drawing 2 (b) was crushed according to the load in the electric conduction 
particle before being crushed according to a load, respectively. 

[003 1 ] The electric conduction particle of the gestalt of this operation consists of resin section 7a which 
makes a nucleus, and plating section 7c which consists of metal plating to which the front face of this 
resin section 7a was given on the front face of wrap resin film 7b and resin film 7b so that it may 
illustrate. In addition, gold, nickel, etc. are desirable although various things are applicable to the plating 
metal of plating section 7c. Furthermore, it is very desirable to form the insulator layer for avoiding 
short-circuit with blhereTectric conduction particles 7 in the front face of plating section 7c. 
[0032] Here, in the gestalt of this operation, it is low in order of the elastic modulus of resin section 7a 
the elastic modulus of a printed circuit board 6, and the elastic modulus of resin film 7b. In addition 
since there is temperature dependence in an elastic modulus, in the gestalt of this operation, it is based 
on an elastic modulus at the temperature at the time of mounting (for example, about 180 degrees C) 
However, only to specific mounting temperature, since it can set up freely, the temperature dependence 
of an elastic modulus can be set up and mounting temperature can be adjusted so that the same elastic 
modulus may be materialized also to various mounting temperature. 

[0033] It is made for the path of the portion by which the path of the electric conduction particle 7 
before being crushed was crushed after load impression as an example the diameter case of 5 
micrometer to be set to 3 micrometers here Since the relation to "resin section 7a» printed circuit 
board 6 » resin film 7b" of an elastic modulus has become by this when a load is applied to the electric 
conduction particle 7, wrap resin film 7b is first crushed in resin section 7a. Next, the printed circuit 
board 6 with a high elastic modulus deforms, with the amount of crushing of the electric conduction 
particle 7 held. And resin section 7a which makes a nucleus becomes a stopper to crushing, and past [ of 
the electric conduction particle 7 / crushing ] is prevented. 

[0034] Thereby, even if dispersion is in the interval of the ball bump 2 and the substrate electrode 5 the 
electric conduction particle 4 which connects these mutually electrically serves as the good amount of 
crushing in all parts, and the touch area of the ball bump 2, the electric conduction particle 4, and the 
substrate electrode 5 and the electric conduction particle 4 is stable. Therefore, it becomes possible to 
aim at electric contact which the amount was [ contact ] inadequate, it was lost that electric contact 
becomes unstable, or the amount of crushing is too large, and a crack goes into a front face and it 
becomes defective continuity, and dispersion in contact resistance was reduced [ it was crushed by other 
parts, and ], and was stabilized although the electric conduction particle 4 became the amount of 
crushing good in a certain part. 

[0035] (Gestalt 3 of operation) Drawing 3 is the cross section showing the mounting process by ACF in 
the gestalt 3 of operation of this invention continuously, in drawing 3 (a), drawing 3 (b) shows the state 
at the time of load impression, and d.rawmg_3 (c) shows the junction state after mounting for the state 
before mounting. 

[0036] As shown in ^rawingj. , in ACF8 of the gestalt of this operation, the amount control particle 9 of 
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crushing of non-conducting which controls the amount of crushing of the electric conduction particle 4 
in resin 8a is distributed. This amount control particle 9 of crushing has the elastic modulus higher than 
the elastic modulus of the electric conduction particle 4 or a printed circuit board 6. 
[0037] In addition, in drawing 3 (a), the Dl section, the El section, and the Fl section show the ball 
bump 2 and the substrate electrode 5 corresponding to mutual as a couple. The D2 section of drawing 3 
(b), the E2 section, and the F2 section correspond to the Dl section of drawing 3 (a), the El section, and 
the FI section, and the D3 section of drawin g 3 (c), the E3 section, and the F3 section correspond to the 
D2 section of drawing .3 (b), the E2 section, and the F2 section. 

[0038] Here, since there is temperature dependence in an elastic modulus, with the gestalt of this 
operation, the material which shows a very high elastic modulus is used as a material of the amount 
control particle 9 of crushing of non-conducting at the time of mounting temperature (for example, about 
180 degrees C) However, since mounting temperature can be set up freely, as for the amount control 
particle 9 of crushing, it is good [ temperature ] that temperature dependence is set up and adjusted so 
that a high elastic modulus may be shown to the set-up mounting temperature only to specific mounting 
temperature 

[0039] The size of the amount control particle 9 of crushing is set as the size from which the electric 
conduction particle 4 serves as the good predetermined amount of crushing. For example when the 
amount of crushing was set as 60% of initial-state ratio abbreviation as mentioned above and the electric 
conduction particle 4 of the diameter of 5 micrometer is used as an example, the size of the amount 
control particle 9 of crushing of non-conducting is set as same about 3 micrometers as the path after the 
amount of crushing of the electric conduction particle 4. Moreover, it considers as the rate of a 
compounding ratio which the electric conduction particle 4 is crushed and becomes the amount control 
particle 9 and more than equivalent so that only the amount control particle 9 of crushing may exist 
between the ball bump 2 and the substrate electrode 5 and the problem of it becoming impossible to take 
an electric flow may not arise. 

[0040] Thus, the mounting flow in the case where it was crushed in resin 8a of ACF8, and the amount 
control particle 9 is distributed is explained, referring to drawing 3 . 

[0041] If it is before mounting as shown in drawin g.3 (a), since height dispersion of the substrate 
electrode 5 is large (about ten micrometers), in the Dl section, the El section, and the Fl section the 
interval of the ball bump 2 and the substrate electrode 5 is large in the order of the Dl section the F I 
section, and the El section. And the above problems occur by dispersion in such an interval 
[0042] While impressing a load in the gestalt of this operation here, as shown in the D2 section of 
drawin g 3 (b), the electric conduction particle 4 located in the Dl section of drawing 3 (a) is crushed 
first. Since the amount control particle 9 of crushing of non-conducting is distributed in resin 8a of 
ACF8 at this time, this amount control particle 9 of crushing serves as instead of [ spacer ] and the 
electric conduction particle 4 becomes the good amount of crushing. In other parts, as shown in the E2 
section, the electric conduction particle 4 will be in the state where it is not crushed by the ball bump 2 
and the substrate electrode 5 at all, or it is in the state where the electric conduction particle 4 is crushed 
a little between the ball bump 2 and the substrate electrode 5, or it is not crushed, but is in contact at the 
point as shown in the F2 section. 

[0043] And after impressing a load further and ending mounting, as shown in drawing 3 (c) while the 
amount control particle 9 of crushing became instead of [ spacer ] and crushing of theelectric 
conduction part.cle 4 of the D2 section of dr_awing_3 (b) had maintained the good state in the D3 section 
a printed circuit board 6 side deforms. Moreover, it will be in the state of the F3 section from the state of 
the F2 section of drawing 3 (b) in the order of the Fl section of drawing 3 (a), and the El section of 
d^ing 3 < a )' and the electric conduction particle 4 will be in the state of the E3 section from the state 
of the E2 section of drawing 3 (b) in the good amount of crushing, respectively 

[0044] Consequently, even if dispersion is in the interval of the ball bump 2 and the substrate electrode 
5, the electric conduction panicle 4 which connects these mutually electrically serves as the good 
amount of crushing in all parts, and the touch area of the ball bump 2, the electric conduction particle 4 
and the substrate electrode 5 and the electric conduction particle 4 is stable. Therefore, it becomes 
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possible to aim at electric contact which the amount was [ contact ] inadequate, it was lost that electric 
contact becomes unstable, or the amount of crushing is too large, and a crack goes into a front face and it 
becomes defective continuity, and dispersion in contact resistance was reduced [ it was crushed by other 
parts, and ], and was stabilized although the electric conduction particle 4 became the amount of 
crushing good in a certain part. 

[0045] (Gestalt 4 of operation) Drawing 4 is the cross section showing the mounting process by ACF in 
the gestalt 4 of operation of this invention continuously, in drawing 4 (a), drawing 4 (b) shows the state 
at the time of load impression, and drawing 4 (c) shows the junction state after mounting for the state 
before mounting. 

[0046] As shown in draw.ing.4 , the cross-section configuration where the major axis was met serves as 
an ellipse spherule from which an ellipse and the cross-section configuration where the minor axis was 
met serve as a circle, and the electric conduction particle 1 I in ACF10 of the gestalt of this operation 
consists of resin section 1 la which makes a nucleus, and plating section 1 lb which consists of metal 
plating performed to the front face of this resin section 1 la. And the size of the minor axis of this 
electric conduction particle 1 1 is set as the size used as the good amount of crushing beforehand set up 
so that a good junction state might be acquired, without crushing the electric conduction particle 1 I 
excessively according to a load. For example, since a major axis is set to about 8.3 micrometers and as 
tor the crushing configuration, a minor axis is set to about 3 micrometers when the good amount of ' 
crushing at the time of crushing the electric conduction particle of the perfect circle of the diameter of 5 
micrometer as an example is 60% of initial -state ratio abbreviation, the size of the electric conduction 
particle 1 1 is beforehand formed in the configuration where the such crushing back was assumed 
[0047] Moreover, the elastic modulus of a printed circuit board 6 is set up very low rather than the 
elastic modulus of the electric conduction particle 1 1. In addition, since there is temperature dependence 
in an elastic modulus, with the gestalt of this operation, the electric conduction particle 1 1 has a very 
high elastic modulus at the time of mounting temperature (for example, about 180 degrees C) However 
only to specific mounting temperature, since it can set up freely, the temperature dependence of an 
elastic modulus can be set up and mounting temperature can be adjusted so that the same elastic 
modulus may be materialized also to various mounting temperature. 

[0048] Gold, nickel, etc. are desirable although various things can be used for a plating metal 
Furthermore, in the front face of plating section 1 lb, in order to avoid short-circuit with the electric 
conduction particle 4, it is desirable to give an insulator layer. 

[0049] In addition, in drawing 4 (a), the Gl section, the HI section, and the J 1 section show the ball 
bump 2 and the substrate electrode 5 corresponding to mutual as a couple. The G2 section of drawing 4 
(b), the H2 section, and the J2 section correspond to the Gl section of dra wing 4 (a), the HI section and 
the J 1 section, and G3 section of drawing 4 (c), the H3 section, and the J3 section correspond to the CP 
section of drawing 4 (b), the H2 section, and the J2 section. 

[0050] A mounting flow when the above electric conduction particles 1 1 are distributed in resin 10a of 
ACF 10 is explained referring to drawing 4 . 

[0051] If it is before mounting as shown in drawing 4 (a), since height dispersion of the substrate 
electrode 5 is large (about ten micrometers), in the Gl section, the HI section, and the Jl section the 
interval of the ball bump 2 and the substrate electrode 5 is large in the order of the Gl section the Jl 
section, and the HI section. And a problem which was already described occurs by such dispersion 
[0052] Then, in the gestalt of this operation, while impressing a load, since the above electric conduction 
particles 1 1 are used, as shown in the G2 section of drawing 4 (b), the electric conduction particle 1 I 
located in the Gl section of drawing 4 (a) is first captured between the ball bump 2 and the substrate 
electrode 5. In other parts, as shown in the H2 section and the J2 section, the electric conduction particle 
1 I is in that state where it is slightly in contact with the ball bump 2 between the substrate electrodes 5 
or is hardly in contact. 

[0053] And after impressing a load further and ending mounting, a printed circuit board 6 side deforms 
maintaining the junction state of the G2 section of drawing 4 (b) in G3 section, as shown in drawing. 4 ' 
(c). moreover, the order of the HI section of drawing 4 (a), and the HI section of drawin g 4 (a)-- the 
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state of the state of the J2 section of drawing 4 (b) to the J3 section -- each of the state of the H2 section 
of d rawing 4 (b) to the H3 section - the electric conduction particle 1 1 is captured 
[0054] Consequently, even if dispersion is in the interval of the ball bump 2 and the substrate electrode 
5, the electric conduction particle 1 1 which connects these mutually electrically is captured in all pans 
and the touch area of the ball bump 2, the electric conduction particle 4, and the substrate electrode 5 
and the electric conduction particle 4 is stable. Therefore, dispersion in the ball bump 2 the substrate 
foO < 55] de 5> C ° ntaCt resistance is re duced, and it becomes possible to aim at stable electric contact. 

[Effect of the Invention] As mentioned above, according to this invention, even if dispersion is in the 
interval of a bump and a substrate electrode, the effective effect that the touch area of a bump, an 
electric conduction particle, and a substrate electrode and an electric conduction particle is stable with 
the electric conduction particle which connects these mutually electrically is acquired. 
[0056] Thereby, dispersion in a bump, a substrate electrode, and contact resistance is reduced and the 
effective effect of becoming possible to aim at stable electric contact is acquired. 


[Translation done ] 
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